Picosecond structural dynamics of myoglobin following photodissociation of carbon monoxide as revealed by ultraviolet time-resolved resonance Raman spectroscopy.
Picosecond protein dynamics of myoglobin in response to structural changes in heme upon CO dissociation were observed in a site-specific fashion for the first time using time-resolved UV resonance Raman spectroscopy. Transient UV resonance Raman spectra showed several phases of intensity changes in both tryptophan and tyrosine Raman bands. Five picoseconds after dissociation, the W18, W16, and W3 bands of tryptophan residues and the Y8a band of tyrosine residues decreased in intensity, followed by recovery of the Y8a band intensity in hundreds of picoseconds and recovery of the tryptophan bands in nanoseconds. These spectral changes suggest that the change in heme structure impulsively drives concerted movement of the EF helical section and that rearrangements toward a deoxy structure occur in the heme vicinity and in the A helix within a time frame of sub-nanoseconds to nanoseconds.